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(54) Wireless communication device, system and communication method 



(57) A wireless communication device (2) compris- 
es a mobile unit for transmission and reception of voice 
calls through a mobile phone network having a user-ac- 
cessible dial button (10) controlling a call activation 



switch, the unit being programmed to communicate with 
a first stored telephone number, which is typically that 
of a call centre able to provide assistance, on operation 
of said call activation switch, the unit also being provided 
with location determining functionality. 
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Description 



[0001] The present invention relates to a mobile com- 
munication device adapted for particular but not exclu- 
sive use by the elderly or handicapped or vulnerable 
persons, to a communications system supporting com- 
munications through such a mobile device, and to a 
method of providing voice communication by means of 
such a system. 

[0002] Amongst the elderly a high proportion of the 
population worldwide suffers to a greater or lesser ex- 
tent from a mild form of dementia. According to the 
Alzheimer's Disease Education and Referral Center of 
the USA, the proportion is 1 in 50 persons over 65 which 
climbs to 1 in 5 persons over 80 years of age. This rep- 
resents a significant proportion of the population which 
will inevitably increase over the next 1 5 years as the ba- 
by boomer generation attains that age. Persons suffer- 
ing from mild dementia are frequently active and mobile 
and therefore able to go out alone but may be at risk 
from forgetting how to return home or suffering injury or 
accident. Equally, injury or accident may occur when at 
home. In such situations it is highly desirable for the per- 
son to be able to quickly communicate with someone 
able to offer assistance. 

[0003] Whilst a mobile phone or cellular telephone 
may be appropriate for some situations, the elderly or 
infirm may often lack the physical dexterity and/or men- 
tal acuity to be able to operate small controls and other 
relatively complex operational procedures of the normal 
mobile phone which most of us take for granted. 
[0004] In order to be able to provide assistance to a 
person in difficulty it is also highly desirable to be able 
to locate the whereabouts of the user. Various existing 
technologies are able to locate standard mobile or cel- 
lular handsets. The US government has mandated that 
operators of cellular communications networks are ca- 
pable of locating to a statutory standard of accuracy a 
caller using a mobile handset to make an emergency 
(911 in the US) call and other countries are following or 
proposing to follow that example. Various systems have 
also been proposed for locating the whereabouts of a 
unit which requires no interaction on the part of the per- 
son carrying or wearing the unit, such being particularly 
applicable for children. 

[0005] The present invention seeks to provide a unit 
which can be used by an elderly or infirm or handi- 
capped user to allow the user to communicate with 
someone able to offer or summon assistance, and to a 
system supporting communication by means of such a 
unit, the unit providing a variety of functionalities able to 
facilitate provision of practical and/or emotional assist- 
ance as is needed. 

[0006] According to a first aspect the invention pro- 
vides a wireless communication device comprising a 
mobile unit for transmission and reception of voice calls 
through a mobile phone network having a user-acces- 
sible call activation switch, the unit being programmed 



to communicate with a first stored telephone number on 
operation of said call activation switch, and further com- 
prising location determination means. 
[0007] Such a structure makes the device very easy 
5 for a user, be they a child, or elderly, or infirm or handi- 
capped in some way, to operate. 
[0008] The location determination means preferably 
utilizes signals from the mobile network, such as a GSM 
network. Alternatively, or additionally, the device may in- 
10 elude a GPS unit. The information indicative of the de- 
vice location may be transmitted to a second stored 
number on operation of the call activation switch, but 
may also be transmitted in response to a received re- 
quest from an authorised source. The information relat- 
15 ing to device location is transmitted as a burst type mes- 
sage such as an SMS message. The second stored 
number is used to send the location information to a 
server which processes this for display. ^ 
[0009] The location determination means may also/ 
20 comprise a radio frequency beacon : which on activation 
continuously transmits a signal. This may be used to 
supplement the network-based location determination 
to provide shorter range very accurate position informa- 
tion. The beacon may be remotely activatable in re- 
25 sponseto a received request from an authorised source. 
The device may further include network detection 
means for detecting when the device is within an area 
of mobile phone network coverage, the unit being adapt- 
ed to activate said radiofrequencytransmitterwhen said 
30 detection means detects the device as outside network 
coverage and said call activation switch is operated. _J 
[0010] The device may be programmed such that if 
operation of the call activation switch does not result in 
connection of a call to the first stored number, the unit 
35 can re-dial a predetermined number of times until a con- 
nection is made. Subsequent to connection of the call 
to the first stored number any second or subsequent op- 
eration of the call activation switch occurring within a 
predetermined time since a first operation of said switch 
to is ignored. After disconnection by the otherpartythe unit 
automatically disconnects after a predetermined period 
unless the user of the device has since operated the call 
button to disconnect. 

[001 1 ] The device may also include a volume control 
45 button or buttons operable to adjust the volume of re- 
ceived voice call only when a call is connected to the 
unit. 

[0012] Battery charge detection means may be pro- 
vided wherein the device is programmed to send a mes- 
50 sage to a third stored phone number in the event that a 
battery charge level falls below a preset value. The in- 
ternal settings of the unit may be remotely controllable 
by means of SMS messages sent from an authorised 
entity. 

55 [0013] The mobile unit may further be provided with 
local radio frequency transmission and reception 
means, and with in addition a base station unit also pro- 
vided with local radio frequency transmission and recep- 
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tion means, the mobile unit being programmed to adopt 
a home status when within communicating range of said 
mobile base unit, which status is communicated to said 
stored telephone number. A remote activation unit which 
is wearable by a user may be provided having local radio 5 
frequency transmission means, whereby activation of 
the remote activation unit by a user sends a signal to 
said mobile unit which in turn communicates with said 
first stored telephone number. 

[0014] The device may also have means for providing 10 
an audible signal, which means are remotely activatable 
in response to a received request from an authorised 
source, which is preferably a very local signal for alerting 
a potentially near-unconscious or sleeping user. 
[0015] The mobile unit may have just a single user- *5 
accessible call activation switch, or may have a single 
user-accessible call activation switch associated with 
said stored telephone number, and a second call acti- 
vation switch associated with a further stored telephone 
number, with the first stored telephone number gener- 20 
ally being of a call centre providing user assisting serv- 
ices, and the further number of a relative, friend or other 
carer of the user. 

[0016] In a further aspect the invention resides in a 
communication system comprising at least one mobile 25 
device comprising a mobile unit for transmission and re- 
ception of voice calls and having a call activation switch, 
the device being programmable to call a predetermined 
number or numbers on operation of the switch, further 
comprising location determination means, and at least 30 
one call processing centre associated with such prede- 
termined telephone number or numbers at which a hu- 
man operator receives calls from the device and initiates 
calls to the device through a mobile communication net- 
work, the device being programmed to send information 35 
relating to the device location to said call processing 
centre on operation of the call activation switch. 
[0017] The mobile unit may then send information re- 
lating to the device to said call processing centre in reply 
to a location request command sent from said call 40 
processing centre. The call processing centre may dis- 
play the device location on a secure website accessible 
to authorised contacts. 

[0018] The call processing centre may include data 
storage means storing data comprising personal infor- 
mation relating to the mobile device user. Moreover, the 
call processing centre may re-direct calls from or to a 
mobile device to or from an authorised contact. 
[001 9] Important to the practical success or otherwise 
of such a device is that users must remember to carry 50 
it with them when they leave the home. In this respect 
a mobile phone is wholly inadequate. A reaction to the 
inconveniences of forgetfulness is to simplify the user's 
life to minimise the opportunities for forgetting and to 
create positive, reinforcing habits to obviate the occa- ss 
sions of forgetting such as taking the same things with 
them whenever they go out. Research shows that the 
most frequent items selected for reinforcing habit crea- 
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tion when leaving the home are the wallet or purse and 
keys. 

[0020] The device may be incorporated with a recep- 
tacle for containing small personal effects, such as a 
wallet suitable for containing one or more of notes, 
coins, credit cards, identification cards orthe like, or may 
be a key fob for holding one or more door keys. 
[0021] In a still further aspect the invention resides in 
a method of communication between a mobile electron- 
ic device and a call processing centre the device having 
a transceiver for transmission and reception of voice sig- 
nals via a mobile phone network the device including 
data storage means and a user accessible dial button 
associated with a call activation switch and including lo- 
cation detecting means, the method comprising the step 
of, retrieving in response to activation of the call switch 
by the user, a stored telephone number associated with 
said call processing centre from said storage means, di- 
alling said stored telephone numbers to open voice 
communication therewith and measuring one or more 
location dependent criteria and sending data represent- 
ative thereof to a second stored telephone number. 
[0022] The method may involve measuring one or 
more position dependent criteria and sending data rep- 
resentative thereof to a second stored telephone 
number. The position dependent criteria may comprise 
one or more properties of signals associated with the 
mobile phone network. Alternatively or additionally, the 
criteria may comprise properties of signals associated 
with a GPS system, may include an RF beacon which 
transmits a signal which can be tracked by a suitable 
receiver. 

[0023] The data representative of device position is 
supplied for display on a website together with stored 
map image data. The method may also involve onward 
connection of a voice call from the device to a stored 
telephone number on to a further authorised contact, or 
the onward connection of a call from an authorised con- 
tact to the call processing centre on to the device. 
[0024] In a further aspect the invention resides in a 
combination of the device as defined above and a charg- 
ing cradle comprising a main body defining a well having 
a pair of electrical contacts at the bottom of the well for 
contacting complementary contacts on the device, and 
an upstanding rear wall and a side wall upstanding from 
the main body to facilitate the guiding of the device into 
the cradle. This allows the device to be charged easily 
by opening the protective flap and inserting the device 
into the charging cradle with the wallet or purse still at- 
tached. 

[0025] In a still further aspect the invention resides in 
a wireless communication device comprising a mobile 
unit for transmission and reception of voice calls through 
a mobile phone network having a user-accessible call 
activation switch, the unit being programmed to commu- 
nicate with a first stored telephone number, on operation 
of said call activation switch, and wherein the unit is re- 
motely activatable to open voice communication on re- 
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ceipt of a message from an authorised entity. 
[0026] In a still further aspect the invention resides in 
a communication system comprising: at least one mo- 
bile device comprising a mobile unit for transmission 
and reception of voice calls and having a call activation 
switch, the device being programmable to call a prede- 
termined number or numbers on operation of the switch; 
at least one call processing centre associated with said 
predetermined telephone number or numbers at which 
a human operator receives calls from the device and in- 
itiates calls to the device through a mobile communica- 
tion network; and wherein the unit is remotely activata- 
ble to open voice communication on receipt of a mes- 
sage from an authorised entity. 

[0027] Embodiments of the invention are now de- 
scribed, by way of example only, with reference to the 
following drawings in which: 



Figure 1 is a schematic overview of a communica- 
tion and location system in accordance with one as- 
pect of the invention; 

Figure 2 is an external view of a wireless commu- 
nication device in accordance with a further aspect 
of the invention with a flap in an open position; 
Figure 3 is an external view of the device of Figure 
2 with the flap in a closed position; 
Figure 4 is an underside view of the device of Figure 
2 with a wallet part removed: 
Figure 5 is a front perspective view of a charger; 
Figure 6 shows the device being fitted into the 
charger; 

Figure 7 is a schematic view of the electronic com- 
ponents of the portable communication device; 
Figure 8 is a logic diagram indicating the main' op- 
erational steps in activation and use of the device 
by a user; 

Figure 9 is a logic diagram indicating the main op- 
erational steps involved in providing location infor- 
mation; 

Figure 1 0 is a logic diagram indicating the main op- 
erational steps on a call initiated by a call centre; 
Figure 11 is an external view of a communicator unit 
in accordance with the second embodiment of the 
invention; 

Figure 12 is an external view of a remote control 
unit in accordance with the second embodiment of 
the invention; 

Figure 13 is an external view of a base station unit 
in accordance with the second embodiment; and 
Figure 14 shows the base station unit with the com- 
municator sub-unit fitted therein. 

[0028] The invention in one aspect concerns a wire- 
less portable device allowing a user to communicate by 
voice with a predetermined location. The device and the 
communication system of which it forms a part are dis- 
cussed in relation to a specific application, namely a de- 
vice for use by the elderly or handicapped or by vulner- 



able persons who are mobile and yet have a need to 
keep in voice communication with someone providing a 
canng function, hereafter referred to as "a carer" but 
who for some reason such as mental impairment, or lim- 
5 ited manual dexterity are unable to use a conventional 
mobile phone. Note however that the device and system 
have much wider applicability, for example with children 
or where for some other reason use of a mobile phone 
with its associated complexity is not desired or appro- 
10 pnate. Whilst in many respects the device is very similar 
to a mobile or cellular phone and has many components 
in common herewith, externally and operationally it is 
significantly different. 

[0029] An overview of the communications system in 
is accordance with an embodiment of the invention is 
shown schematically in Figure 1 . The wireless portable 
communication device to be carried by the user is indi- 
cated 2. The device incorporates a transceiver for send- 
mg and receiving telephone calls and other data to and 
from a call centre 1 00 in a wireless manner via a mobile 
telecommunication network 102. 
[0030] Calls received from the device at the call centre 
1 00 may be forwarded to another authorised party such 
as someone having responsibility for caring for the user 
25 such as relative or doctor. Equally, calls from such an 
authorised party may be forwarded by the call centre 
100 to the user. 

[0031] The mobile network of any particular network 
operator may obviously be configured in a variety of 
so ways, and in passing telephone calls to the call centre 
may equally make use of line based public switched tel- 
ephone network (PSTN). Calls are routed through a 
service provider 104 who is able to provide to the call 
centre 100 a variety of additional information and serv- 
es ,ces as discussed in more detail below, for example to 
provide information about the location of the device and 
to provide information specific to the user such as med- 
ical records, details of doctors or medications stored on 
data storage servers 106. Such location or other infor- 
*o mation can also be provided in real time to an authorised 
party via a website 108 and displayed through a web 
browser on a computer device 1 1 0 of the authorised par- 
ty 

[0032] Although the system configuration shows the 
network operators, service provider and call centre as 
separate entities, as is the most likely commercial sce- 
nario, it will be appreciated that many other alternatives 
are readily possible. For example, the service provider 
and call centre may be the same entity running the var- 
so ious applications on different servers or even on the 
same appropriately partitioned servers. Alternatively 
the network operator might themselves also act as a 
service provider, and even as a call centre. 
[0033] As can be seen in Figures 2 and 3 the device 
55 2 comprises a housing 4 formed of rigid plastics material 
and providing at least a splashproof protection of its in- 
ternal components. The housing 4 has a main body 6 
and pivotably movable flap 8 which can be opened out 
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to reveal or closed to conceal the control buttons. 
[0034] The control buttons include a call button 1 0 and 
a pair of volume buttons 12, 14 for respectively raising 
or lowering the audible volume level of voice calls. It will 
be noted that these are the only user accessible con- 
trols. Each of these are membrane-type push buttons, 
with a tactile click that is felt by the user. Each of the 
buttons may have surface relief whereby the buttons 
can be readily identified by the blind or partially sighted. 
The call button will be provided with graphics or printing 
of a bright colourcontrasting with the rest of the housing. 
The presence of a prominent and easily accessible and 
identifiable call button 1 0 is highly significant in ensuring 
that there is no possibility of confusion on the part of the 
user as to how to operate the device. The movable flap 
8 when closed serves to prevent accidental pressing of 
the control buttons. The front of the main body 6 includes 
a shaped opening 16 beneath which a speaker is ar- 
ranged. Located adjacent to call button 10 is a charge 
indicator light 22. A reset button is provided on the rear 
of the device. 

[0035] The device is secured to a receptacle which in 
the illustrated embodiment is a wallet or purse 24, but 
might equally be a key fob for holding door keys. The 
wallet illustrated has one or more pockets 26 for con- 
taining items such as an ID card, credit cards, notes, 
coins and the like. The incorporation or integration of the 
electronic unit into an item such as wallet or purse which 
would habitually be carried when leaving home is impor- 
tant for ensuring that users, even those of impaired met- 
al acuity, remember to take the device with them. Fur- 
thermore, such integration means the user is not both- 
ered by having to take out and take care of an additional 
item. 

Figure 7 shows in schematic form the electronic com- 
ponents. Largely, the electronic components are similar 
to those of a mobile or cellular phone. The described 
embodiment is intended to operate in a GSM (Global 
System for Mobile Communication) mobile communica- 
tions network, but as will be discussed in more detail 
below the device may be configured for various other 
environments as the skilled person will readily appreci- 
ate. The Siemens MC35 cellular engine is particularly 
appropriate for providing the desired functionality as 
hereinafter described. The device includes a SIM (Sub- 
scriber Identity Mobile) card 33. A control processor 34 
embodied on a control chip and associated electronics 
serves to control the device according to a set of pro- 
grammed instructions. Power is provided by a recharge- 
able battery 36 such as a polymer lithium ion type. The 
device also includes a speaker 38 and microphone 40. 
It will be noted that the MC35 cellular engine incorpo- 
rates various feedback suppression circuitry which is 
especially useful in a device of such small size where 
the speaker and microphone are closely located, and it 
is not intended that an earphone should be used. The 
user accessible call button 10 is shown, depression of 
which activates a call activation switch and hence the 



call sequence. A buzzer 42 provides a ring tone to indi- 
cate an incoming call, whilst a vibrator 44 provides a vi- 
bratory indication of an incoming call. The device may 
also be provided with a siren 45 which provides a very 
5 loud (eg to 95dB) audible signal via the loudspeaker 38, 
and which can be activated remotely by the call centre 
if they suspect that the user may have fallen asleep in 
a particularly dangerous situation or may be near un- 
conscious. Connected to the modem is the battery indi- 
10 cator 22 which includes a multicolour LED (light emitting 
diode), including a green LED indicating a charge level 
above a predetermined percentage valve, an amber 
LED indicating the device is undergoing a charging op- 
eration, and a red LED indicating a low charge, for ex- 
's ample at 40% or less of full charge. Also connected to 
the modem is a network indicating LED 46 which indi- 
cates that a network signal strength above a predeter- 
mined value is detected. This LED 46 is generally hid- 
den from normal view of the user beneath a removable 
20 rear panel so as not to unnecessarily complicate the de- 
vice for the user, and is used in checking and mainte- 
nance of the device. 

[0036] The device 2 also provides location determin- 
ing functions, which although not essential to the inven- 
ts tion in its broadest aspect are highly desirable. The pos- 
sible hardware therefor is not described in detail as var- 
ious proprietary chips and systems are available as the 
skilled person will well understand. In the specific em- 
bodiment described the Siemens MC35 modem has 
30 such location determining functionality built in. Briefly, 
in the GSM environment the system employs an en- 
hanced cell triangulation using an NMR (network meas- 
urement report) technique. Such a technique employs 
a detection of signal intensity from a base station of a 
35 primary cell in which the device is located and from a 
number of other more distant cells. In various known 
techniques this intensity information is sent to the mobile 
network server for further processing to yield an x, y po- 
sition , as is well known to those skilled in the art. Various 
40 other known techniques are available for other tele- 
phone network types. 

[0037] Such GSM for other network based location 
determination provides a relatively course location in- 
formation. It is possible to use other techniques such as 
45 radio frequency (RF) location determination, either as 
an alternative to or in addition to the GSM type of deter- 
mination, providing a more accurate location determina- 
tion. 

[0038] The embodiment illustrated in Figure 7 uses an 
50 RF beacon 47 in addition to the location determining fa- 
cility of the modem. Various proprietary products are 
available, comprising an RF transmitter which on acti- 
vation continuously transmits a signal at a specified fre- 
quency and on a channel particular to the device. A typ- 
55 jcal product for European use operates at 433 MHz, with 
40 available channels at 12.5 KHz separation, continu- 
ous wave 35ms per pulse, 1200 ms between pulses. 
Tracking of the signal is by a proprietary direction finding 
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receiver, which monitors signal strength/direction. Typ- 
ical detection maximum range is about 5km, 1 .5km for 
normal use in open areas or 500m in urban areas. The 
beacon 47 is remotely activatable and deactivatable 
through control signals sent through the modem 30 to 
the control electronics, as will be discussed further be- 
low. 

[0039] In contrast to most phones, the device is re- 
charged using a charging cradle 48 as shown in Figures 
5 and 6. The charging cradle 48 has a particular con- 
struction to allow the device 2 to be very easily inserted 
into the cradle 48. More particularly, the charging cradle 
includes a housing having a main base or body 50 of 
substantial dimension defining an upwardly facing shal- 
low well 52 and having a vertically extending rear wall 
portion 54 of substantial height and a sidewall portion 
56. At the opposite end (left hand end in the figures) the 
well 52 is open so that when the device 2 is inserted the 
flap 8 and wallet 24 can extended therethrough. The dis- 
tance between the front edge of the well 52 and the back 
wall 54 is chosen so that device can only be inserted 
with the flap 8 in an open position. This ensures that the 
call button 10 remains readily accessible, in the event 
of an emergency. The base of the well 52 includes a pair 
of protruding sprung metal contacts 58 which engage 
metal contacts 60 on the lower edge of the device 2 as 
can be seen in Figure 4. The charging cradle 48 is con- 
nected to a mains power supply through a power adapt- 
er 62 providing dc voltage of about 6 to 8V. The use of 
such a charging cradle avoids the need for the user to 
have to fit any kind of plug or pin into a charging socket 
as is conventionally used in mobile phones, such an op- 
eration being particularly problematic for those of limited 
manual dexterity. 

[0040] Instead, even a user of limited manual dexter- 
ity can engage the device 2 with the extended back wall 
54 and then the end wall 56 and push or even drop the 
device into the well in the correct position for proper 
electrical contact. 

[0041] The operation of the device 2 will now be de- 
scribed, firstly with reference to figure 8. When the user 
wishes to make a call he or she opens the flap 8 and 
presses the call button 1 0 (step 200). The software pro- 
gram running on the control chips instructs the modem 
of the cellular engine 30 to retrieve from the SIM card 
33 the phone number of the call centre 1 00 stored there- 
in (step 202). 

[0042] A dial retry scheme in the event that the call to 
the call centre 1 00 is not immediately connected is also 
read from the SIM card 33 (step 202). The retrieved 
number is dialled and the voice call attempted (step 
204). Assuming the call is answered by the call centre 
operator (step 206), the operator is then able to talk to 
the user to provide assistance in whichever way is ap- 
propriate for the particular circumstance. If the call is not 
connected, the modem waits forthe predetermined retry 
period (step 208) and redials, according to the retry 
scheme retrieved by the software program from the SIM 



card. 



[0043] Once the call is finished the user can discon- 
nect by pressing the call button 10 again (step 210) 
However, in the event that the call button is pushed with- 
5 in a predetermined period from the start of the call, typ- 
ically set at about 4 seconds, the call remains connected 
(steps 214,206). This feature means that if a user per- 
haps with limited manual dexterity inadvertently presses 
the button twice or more in rapid succession, the call is 
w not disconnected. 

[0044] in the event that the called party hangs up first 
(step 216), the user can disconnect the device them- 
selves within a predetermined time by pressing the call 
button (step 218,220), typically a 4 second period, but 
if they do not do so, the software program instructs the 
modem to automatically disconnect (step 222). 
[0045] It is also possible for calls to be made to the 
device from the call centre ("pull type"), as explained in 
relation to Figure 10. The call centre calls the phone 
20 number accorded to the device (step 230). The device 
will check (step 234) that the call comes from an author- 
ised phone number retrieved from the SIM card (step 
232) and assuming it does, will commence the ringing 
of the buzzer and vibrator (step 236). If it does not the 
25 call may be rejected (step 238). The user may answer 
the call by pressing the call button (step 240), in which 
case the call is established (step 206). 
[0046] If the user does not answer the call, after a pre- 
determined period the call is automatically connected 
30 This function is especially useful in an emergency situ- 
ation, for example if an elderly person has had a fall in 
the home, allowing the call centre to listen in on the user. 
Following establishment of the call (step 206), the same 
functionalities to prevent unintended disconnection and 
35 providing automatic disconnection (steps 21 0 to 222 of 
Figure 8) are provided. 

[0047] In addition to establishing voice calls to and 
from the device and call centre, it is equally possible for 
the call centre to forward a received call from the device 
40 to an authorised contact, such as a relative or other car- 
er, or to forward a retrieved call from a relative or other 
carer to the device. 

[0048] As discussed above, in addition to providing 
voice communication, the device may also provide lo- 
45 cation information, which although not essential is highly 
desirable. Turning to Figures 8 and 9, each time the user 
presses the call button 10 (step 200), the software pro- 
gram instructs the modem to read a phone number from 
the SIM card to which location-related information is to 
50 besent(step250).Theprecisenatureofthis information 
will vary according to the mobile network type and loca- 
tion scheme employed. For example, in a GSM network 
the information will typically be representative of inten- 
sities of network signals from a number of different net- 
55 work cells. This information is incorporated within a data 
burst type message such as an SMS (short message 
service) message as is well-known and defined by var- 
ious industry standards and sent to the location server 
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at the service provider or network operator (step 252). 
It may be arranged that a return acknowledge message, 
usually also a SMS message, is required (step 254); oth- 
erwise, the location SMS message is sent again until a 
receipt message is received. Figure 9 shows the loca- 
tion determination steps in further detail. As noted above 
the location information to be collected from the device 
will depend on the mobile network type and location 
technique employed, or whether some non-network 
technique such as GPS or rf (radio frequency) position 
finding is employed. Note also that depending on the 
precise system employed, the location information may 
be processed within the device itself to yield an x, y po- 
sition (step 254) in which case no further processing is 
required. However, more usually, part of the processing 
is required to be carried out in the service provider serv- 
er or network server to yield an x, y position from the 
detected criteria (step 258). As indicated schematically 
in Figure 1 , the service provider may store relevant map 
information and provide this along with the user's x, y 
position to a website 108 on a webserver, from where it 
can be accessed and displayed to the call centre 1 00 
operator, and to other authorised contacts such as rel- 
atives, health professionals or emergency services. The 
automatic dispatch of the location information to the 
service provider each time a call is made irrespective of 
whether it is specifically needed, means that the location 
information can be available to the operator very rapidly 
if it is needed without the operator having to initiate any 
location request. This location information may be ex- 
tremely important to the operator in their conversation 
with the user. For example, iftheuseris away from home 
and lost or disorientated, the operator may be able to 
immediately guide the user to a familiar place or to 
somewhere or someone who can provide physical as- 
sistance. 

[0049] It is also possible for the call centre 1 00 to in- 
itiate a location request ("pull type"), as is illustrated in 
the top right hand side of Figure 9. In this case the call 
centre issues a location request (step 260), sent as a 
burst type message such as an SMS message to the 
device (step 262), Thereafterthe device responds to the 
request in a similar manner as a push-type request. 
[0050] In addition to providing location information 
based on the telephone network when the call button is 
pressed, the device may also send an RF signal from 
the RF beacon 47. Activation (and deactivation) of the 
RF beacon will normally be on the initiation by the call 
centre in a "pull type" instruction, similarly instigated by 
an SMS message to the device. The device may also 
be configured to automatically activate to beacon 47 in 
the event that the device is outside phone network cov- 
erage, (for example as detected by measuring signal 
strength) and the call button 10 is pressed. 
10051] The device is accorded various additional 
functionalities many of which are found in mobile 
phones, and various of which are not. However, in con- 
trast to a conventional mobile phone, the device does 



not include user-accessible controls, but rather employs 
remote "over the air" initiation from the call centre of var- 
ious control commands stored in and executable by the 
processor. 

5 [0052] More particularly, two types of commands can 
be used with the device. Firstly, programming of the SIM 
card is used to set the initial operating parameters of the 
device and to program numbers to which voice calls and 
messages are sent and from which voice calls can be 

10 received. Secondly, control commands are used to re- 
quest a response or change the mode of the device. The 
processor stores preferably as SMS strings on the SIM 
card the various programming commands initiatable in 
response to SMS messages from the call centre or other 

is authorised entity. For security purposes all command 
messages must be preceded by a password. The pro- 
gramming commands may include for example: 

Set number and retry scheme for outgoing calls 
20 Set number to validate for incoming calls 

Set number and retry scheme to send location in- 
formation 

Set location information format 

Set number and retry scheme to send low battery 
25 alert 

Set low battery format 

Change password 

Change ringer volume 

Change vibrator status 
30 Activate siren 

Activate RF beacon 

Deactivate RF beacon 

Read messages 

Delete messages 
35 Disconnect call 

Call acknowledge 

[0053] The device includes various particular func- 
tions associated with maintaining the battery charge. As 

40 described previously, the device includes a green, am- 
ber and red LED activated by a circuit according to de- 
tection of sufficient charge and a low charge level (for 
example at 40% of full charge). In addition however, the 
control processor is programmed to automatically send 

45 an SMS message when the low battery condition is de- 
tected to the call centre or to any other authorised con- 
tact, relative or carer. In response thereto, the call centre 
operator or authorised contact may then call the user to 
remind the user to place the device on the charging cra- 

50 die. 

[0054] Figures 11 to 14 illustrate a second embodi- 
ment of the invention, where instead of a single unit 2, 
the device includes a number of sub-units including a 
communicator unit 102 shown in Figure 11 , a base sta- 
55 tion unit 1 04 illustrated in Figure 1 3 and a wearable pen- 
dant-type call activator 106 shown in Figure 12. The 
communicator unit 102 is provided with the complete 
functionality of the unit 2 of the first embodiment includ- 



7 



BNSDOCID: <EP 



1447960A2J_> 



♦ 



13 



EP 1 447 960 A2 



14 



ing a call button 1 0 to allow the user to contact the call 
centre. In addition to call button 10, the communicator 
unit may have one additional call activation button 111 
which calls a further predetermined number which typi- 
cally would be a telephone number of a relative, friend s 
or other carer. 

[0055] The base station unit 104 provides the func- 
tionality of the charging cradle of the first embodiment, 
including an integrated transformer, but also includes 
various additional functionality, as now described. Like 10 
the charger, it is intended that the base station unit 1 04 
will be permanently located in the user's house and con- 
nected to a mains power supply. Each of the communi- 
cator 1 02, and base station unit 1 04, are provided with 
low power radio transmitter and receiver allowing short is 
range communication, whilst the pendant call activator 
106 is provided with a transmitter. The communication 
is via RF signals which include embedded unique ID 
codes, to prevent interference with other devices. If the 
communicator 1 02 is within communicating range of the 20 
base station unit 104 (or physically placed on the unit 
1 04) the system records an "at home" status, which sta- 
tus is accessible by the call centre in response to a sta- 
tus enquiry. When the communicator unit is physically 
placed on the base station 1 04 unit as illustrated in Fig- 25 
ure 1 4 , in addition to providing charging, the base station 
unit is able to provide an audio output through its loud- 
speaker 122, which provides a higher power output than 
is available directly through the communicator unit 1 02. 
It also incorporates a high sensitivity microphone, allow- 30 
ing hands free operation. Also provided are loudspeaker 
volume up and down buttons 123, 125. 
[0056] The call activator pendant 106 acts as a re- 
mote control switch which can be worn on the user for 
example around his or her neck on a lanyard 1 30 , or can 35 
be carried on a wrist strap or belt. The call activator pen- 
dant 106 is provided with a single call activation button 
132 which when depressed sends a one-way RF signal 
to the communicator unit 1 02, which in turn sends a call 
signal to the call centre in the manner as discussed 40 
above. Thus, pressing the button 132 is functionally 
equivalent to pressing the call button 110. In addition, 
the call activator pendant 106 may have low battery de- 
tector, sending a signal to the communicator 1 02 when 
battery level drops below a predetermined value, which 45 
in turn communicates this information to the call centre. 
A low battery LED on the pendant 1 06 may also be ac- 
tivated. 

[0057] It will be understood that the device allows a 
user to be given constant assistance wherever they are, so 
either reassurance or emotional or practical assistance. 
The device is extremely simple for the user to operate 
yet maintains sophisticated device management and 
support functions controllable automatically or remotely. 



Claims 



1. 



A wireless communication device comprising a mo- 
bile unit for transmission and reception of voice calls 
through a mobile phone network having a user-ac- 
cessible call activation switch, the unit being pro- 
grammed to communicate with a first stored tele- 
phone number, on operation of said call activation 
switch, the device further comprising location deter- 
mination means. 

A device according to claim 1 wherein the location 
determination means comprises means for location 
determination based on signals from the mobile 
phone network. 



3. A device according to claim 1 wherein the location 
determination means comprises a GPS unit. 



2. 



4. 



5. 



A device according to claim 1 , 2 or 3 wherein the 
information relating to the device location is trans- 
mitted to a second stored number on operation of 
the call activation switch. 

A device according to claim 4 wherein information 
relating to device location is transmitted to the sec- 
ond stored number in response to a received re- 
quest from an authorised source. 



6. A device according to claim 4 or 5 wherein the in- 
formation relating to the device location is transmit- 
ted as an SMS message. 

7. A device according to any one of claims 4 to 6 
wherein the second stored number represents com- 
puter means, by means of which said location infor- 
mation can be displayed to an operator. 

8. A device according to any preceding claim further 
comprising second location determination means in 
the form of a radio frequency beacon. 

9. A device according to claim 8 wherein the radio fre- 
quency beacon is remotely activatable in response 
to a received request from an authorised source. 

10. A device according to claim 8 further comprising 
network detection means for detecting when the de- 
vice is within an area of mobile phone network cov- 
erage, the unit being adapted to activate said radio 
frequency transmitter when said detection means 
detects the device as outside network coverage and 
said call activation switch is operated. 



55 



1 1 . A device according to any preceding claim wherein 
the unit is programmed such that, if operation of the 
call activation switch does not result in connection 
of a call to the first stored number, the unit redials 
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until a connection is made. 

12. A device according to any preceding claim wherein 
subsequent to connection of the call to the first 
stored number any second or subsequent operation 
of the call activation switch occurring within a pre- 
determined time since a first operation of said 
switch is ignored. 

13. A device according to any preceding claim wherein, 
after disconnection of voice communication by the 
other party the unit automatically disconnects after 
a predetermined period unless the user of the de- 
vice has since operated the call button to discon- 
nect. 

14. A device according to any preceding claim further 
comprising a volume control button or buttons op- 
erable to adjust the volume of received voice call 
only when a call is connected to the unit. 

15. A device according to any preceding claim further 
comprising battery charge detection means where- 
in the device is adapted to send a message to a 
third stored phone number in the event that a bat- 
tery charge level falls below a preset value. 

16. A device according to any preceding claim wherein 
internal settings of the unit are remotely controllable 
by means of SMS messages sent from an author- 
ised entity. 

17. A device according to any preceding claim wherein 
the mobile unit is further provided with local radio 
frequency transmission and reception means, and 
wherein there is provided a base station unit also 
provided with local radio frequency transmission 
and reception means, the mobile unit being pro- 
grammed to adopt a home status when within com- 
municating range of said mobile base unit, which 
status is communicated to a stored telephone 
number. 

18. A device according to claim 1 7 further comprising a 
remote activation unit which is provided with local 
radio frequency transmission means, whereby ac- 
tivation of the remote activation unit by a user sends 
a signal to said mobile unit which in turn communi- 
cates with said first stored telephone number. 

19. A device according to claim 1 8 wherein the remote 
activation unit is wearable by a user. 

20. A device according to any preceding claim wherein 
the mobile unit further comprises means for provid- 
ing an audible signal, which means are remotely ac- 
tivatable in response to a received request from an 
authorised source. 



16 

21 . A device according to any preceding claim wherein 
the mobile unit is provided with only a single user 
accessible call activation switch. 

5 22. A device according to any one of claims 1 to 20 
wherein the mobile unit is provided with a single us- 
er accessible call activation switch associated with 
said stored telephone number, and a second call 
activation switch associated with a further stored 

10 telephone number. 

23. A device according to any preceding claim wherein 
the first stored telephone number is that of a call 
centre providing user assisting services. 

15 

24. A device according to claim 22 where said further 
stored number is the telephone number of a rela- 
tive, friend or carer of the user. 

25. A device according to any preceding claim wherein 
the mobile unit is incorporated with a receptacle for 
containing small personal effects. 

26. A device according to claim 25 wherein the recept- 
able is a wallet suitable for containing one or more 
of notes coins, credit cards, identification cards or 
the like. 

27. A device according to claim 25 or 26 wherein the 
receptacle is a key fob for holding one or more door 
keys. 

28. A communication system comprising: 

at least one mobile device comprising a mobile 
unit for transmission and reception of voice 
calls and having a call activation switch, the de- 
vice being programmable to call a predeter- 
mined number or numbers on operation of the 
switch, and which further comprises location 
determining means; 

at least one call processing centre associated 
with said predetermined telephone number or 
numbers at which a human operator receives 
calls from the device and initiates calls to the 
device through a mobile communication net- 
work; 

the device being programmed to send informa- 
tion relating to the device location to said call 
processing centre on operation of the call acti- 
vation switch. 

29. A communication system according to claim 28 
wherein the mobile device comprises location de- 
termining means and sends information relating to 
the device to said call processing centre in reply to 
a location request command sent from said call 
processing centre. 
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30. A communication system according to claim 28 to 
29 wherein the call processing centre displays the 
mobile device location on a website accessible to 
authorised contacts. 

31. A communication system according to any one of 
claims 28 to 30 wherein the call processing centre 
includes data storage means storing data compris- 
ing personal information relating to the device user. 

32. A communication system according to any one of 
claims 28 to 31 wherein the call processing centre 
may redirect calls from or to the device to or from 
an authorised contact. 

33. A method of communication between a mobile elec- 
tronic device and a call processing centre the de- 
vice having a transceiver for transmission and re- 
ception of voice signals via a mobile phone network 
the device including data storage means and a user 
accessible dial button associated with a call activa- 
tion switch and including location detecting means, 
the method comprising the step of, retrieving in re- 
sponse to activation of the call switch by the user, 
a stored telephone number associated with said call 
processing centre from said storage means, dialling 
said stored telephone numbers to open voice com- 
munication therewith and measuring one or more 
location dependent criteria and sending data repre- 
sentative thereof to a second stored telephone 
number. 

34. A method according to claim 33 wherein said loca- 
tion dependent criteria comprise one or more prop- 
erties of signals associated with the mobile phone 
network. 
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37. A method according to any one of claims 33 to 36 
further comprising the step of onward connection of 
a voice call from the device to a stored telephone 
number on to a further authorised contact. 

38. A method according to any one of claims 33 to 37 
further comprising the steps of onward connection 
of a call from an authorised contact to the call 
processing centre on to the device. 

39. A device according to any one of claims 1 to 24 in 
combination with a charging cradle, the cradle com- 



25 



30 



35 



35. A method according to claim 33 wherein said loca- 
tion dependent criteria comprises properties of sig- 
nals associated with the GPS system. 40 



36. A method according to any one of claims 33 to 35 
wherein the data representative of device location 
is supplied for display on a website together with 
stored map image data. 



45 



prising a main body defining a well having a pair of 
electrical contacts at the bottom of the well for con- 
tacting complementary contacts on the device, and 
an upstanding rear wall and a side wall upstanding 
from the main body to facilitate the guiding of the 
device into the cradle. 

40. A combination according to claim 39 wherein a side 
of the well opposite to said side wall is open. 

41 . A combination according to claim 39 or 40 wherein 
the device is provided with a movable flap which 
when closed covers a portion of the front of the unit 
and covers a call activation switch, the well being 
dimensioned so that the device may be inserted 
therein only with the flap in an open position. 

42. A wireless communication device comprising a mo- 
bile unitfortransmission and reception of voice calls 
through a mobile phone network having a user-ac- 
cessible call activation switch, the unit being pro- 
grammed to communicate with a first stored tele- 
phone number on operation of said call activation 
switch, and wherein the unit is remotely activatable 
to open voice communication on receipt of a mes- 
sage from an authorised entity. 

43. A device according to claim 42 wherein the internal 
settings of the unit are remotely controllable by 
means of messages from the authorised entity. 

44. A communication system comprising: 

at least one mobile device comprising a mobile 
unit for transmission and reception of voice 
calls and having a call activation switch, the de- 
vice being programmable to call a predeter- 
mined number or numbers on operation of the 
switch; 

at least one call processing centre associated 
with said predetermined telephone number or 
numbers at which a human operator receives 
calls from the device and initiates calls to the 
device through a mobile communication net- 
work; 

and wherein the unit is remotely activatable to 
open voice communication on receipt of a mes- 
sage from an authorised entity. 
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